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(54) PROCESS FOR ISOLATING NUCLEIC ACID 

(57)Abstract: 

PURPOSE: To isolate a nucleic acid such as DNA or RNA simply, reproducibly, directly in high 
purity by mixing a nucleic-acid-containing starting material with a chaotropic substance and a 
nucleic-acid-bonding solid phase. 

CONSTITUTION: A nucleic-acid-containing starting material (A) (desirably, whole bold, blood 
serum, buffy coat or urine) is mixed with a chaotropic substance (B) and a nucleic-acid-boding 
solid phase (C), and the liquid is separated from the solid phase to which the nucleic acid has 
been bound. The thus obtained solid phase/nucleic acid complex is then washed, and the nucleic 
acid is optionally eluted from the complex. Desirably, the component B is a chaotropic substance, 
particularly a guanidium salt, more particularly, guanidium (iso) thiocyanate, and that component C 
is a polymeric material, or silica particles, particularly silica particles having a particle diameter of 
1-200 jam. 
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* ; y 9 y H a i; I (i . MOHfflSrHira-ffcDN 

ffi K 50u*O ft T 06 ffl L *: . * 7 is 3 > B Bi tf F 

izwm Ltzunttft iz ^ « go £ Rfi it -r * * #> *c eo 

TAO#t£Tfc»B L fc#Iul L *: (Teru.o N.V.. 
Lottviin.^yU^— iOVcnojectSSa „ ^ >f TVT-574 

*: £H It ( A m . KAt/ffi)(i^2R«J*r^->^. 
^JlffllAl. A2 % A3. Bl, B2. B5 % B7& 1* FltC *J 

x\ &m * tz it &m an tz . 

mm* n n l x\ a t * ft *>na*o 

-65$:, Aaij&U8orst#fg|x* LA: (Bioctiis. 
Biophys.Acta 269. 1972, 192 )«*«*#lC*fl:x?- 



?#Bfl¥2-28050G 00} 

o - k l * . y juiz uvna a* l r % n a » l * . 

y r «y h DMA) £ a # 1* fc: fla * . c n h <r> y - 
>\\zn\\T . Jfl as » # ioo% iz ttft r 6 ft <r> 4 v 
7 v h DNA* fi t y a - K L rt: . 

Ish-Horo-iczAt^Burke^SHatnrJ: 3 tC 
(Nucleic Acids Res.?. 1981 ,2989) . Esther ichi ■ 

Col i UB10ia*£#!lB7-^*$ H0NA$rtfl»L. 
Sephirose CL 2B(Pbaraacia.lnc.)$rJflV**:/j v 

Birnboi«&tfDolyA<ggS2 Lfc «t 3 (£ 
(Hani at is, T. 4>. Molecular Cloning.CSH,".* 
— 3 — 7), Escherichia Co I i JH101(J. Messing. 
Rec.DMA Teehn . Bu II . Z : 43-48( 1979) ) h M ffl 7" 
7 X $ K 0NA£ fll R . pCMV-Eli . 2kb>^ 7 ^ - 
pHC 624(Boros in gene 30 . 1 9 8 4 , 257 ) iZ ti V*T 9 
D - - V ^ 3 *l 0.4kb t V *t 4 h j* tfu V 4 ;\, 
ADNA»ftf-£**. pEBV-10«i. ft t * ? * - 



v* T ? O — — y ? $ tl tZ 0.9kb Epstein Barr»7>f 
iV X DNASS # 2: ^ O . « |P 18 (C I! ) # ( r e I axed 
circular Molecules )^S«tttf r 7^ 5 K IS 
£ ft 6 *: tf> C . pEBV-10 DNA(2.9kb) £ DNAsel 
"C^HL*. JftttDtt^li. 3.2kb«*flflR#DNA*> 

DNAO ffi K O ^ *> <?> ^ x H/ <0 t& S £ £ . 

pCe«3 P 24ti 1 .45kb H I V ffi ^ £ ts A*. P Ce«3p24 

<o m i* ii u r ic ie a* T h . 

HIV HxB2 DMAO & HI* ft A # !2 xfc U T ^ & 
( J. Vi rot ,61 .633-637(1987) ; Nature 328.711-713 
< 1967);Aids Res. II us. Retrovirus 3,41 -55( 1987) 
;Ards Res. Hun. Retrovirus 3 . 33 - 39 < t 987 ) & X/ 
Sience 237.888-893(1987)). 

II IV HxB2 DN AO — 65 £ F ok I *C . 4i t O II I V UkB 
2R M <7> 1189& ^ 26135* a V W Kfi U tz . ^ ^ V X 

+ h * ^ ii sa ic ^ ^ m ^ ^ & m $ n ^ v> . 
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(Kleno«)DHA.ir y p< 7 - 4f ( M a n i a t i a s . ± 52 # fl5 ) 
£CfcJfJLTftWL. T y J> 5 l ; p U C - 1 9 O »J U > 

(Hanialias. ffiT IS * & ) . II 1 V IIxB2 0MA7 5^> 
^hilfl3^tilfcr5^S H2rpUCl9-p24^:(t. 
t . 

P Ces3p24£ fH^At, P UC19-p24 
O 1450bp EeoRI-Ba.Bf 7 .5 ^> V h EcoRI -BasH 
IjHfll^ ^ 9 — pCe»3£ V\"C 9 O - - ^ 7 U fc 
(2867bp :P roicgi Corpor a t i o n , Had i so n USA). 

pcr$£ izmmvrzTy^ zf i, y * y 

A If — (o! i go-3ypthe3izer)35 JE (Appl led Biosys 
te«K ) MZ & \,\ X fix! L tz . T 7 -7 - £S47(25«er) 
& tT ES75(47»er)<7> 7 9 \s * + H E 51 £ I2ft T tZ in 



ES47 

10 20 
ACACCACCAC ATCATACACT ATTAC 

ES75 

10 20 30 40 

AATTCTAATA CCACTCACTA TACCCCCTCC CTTTAATTTT ACTCCTA 

{J t A. tfiORNAmttlltt^ H V> X (95 It 01 A3. 85 , 

06. B7. C2. Dl % El, F1&IXF2). W Bl 3S S «0 G3 

<n rnao % w * m s t & * *> k is a* m « « iff <f U 

RN A 3 i n $• f£ £ fa lC fife ffl + t & ttfc « . f WfK^M 

t * * # amtt8*W«i?lM*j!in**l55fc<0 
**££li*>. Ift&Dl&l&twtt LTIiRNAseffilF 

jw * f* m * r , *-h;u-r«ni5f^ E PP end 
orf r« 8& * h * ■> r * « jb l * . £ 3? 

St fl|Fl&tfF2li . ft ft CO IE CO RNAsinCO # tt tf « & 

#«l£-f*i2*lC«mL*:. RMAse A 3 ttU £ T 
coiWRR»3RT4»; AHVifilg ^ 0 3R it 

Boebr i D8cr(H*nahei.) SJ T * o . T«g - DM A ?fr U 



»fjg¥2-289506 (11) 

-X ? - * UCetus Ine8 fc t . .1? V * 5 - * S4 
(PCR)li Pcrkin Elaer Cetus DHA-&t8CR» 

n«<omftiztiLxit. *itw<oi>m£tiift-t 
* » as . » c na * ^ y - < m t tr ^ u * f£ -T ) a 
if * * > a * * ?«i*r**oi&wfl}&t/fc?*m*fi 

SI All* . « Bfi (« 4. If NA* *r O « 05 * tz it •> 4 * 
A)tzX~>XmSkZi\h'<>ZX'tt%^Z fctiS* 
W ic ffi 35 *C * * . NA^ * 'Jt-C«U 

i* % i n £ * - h 9 v - y ruix: r 2o# rsi »a 

(CEDTA „ L5. L6& tfL2)Ci* l> T it . ft & fi< jk h 

lt:u<tM. Cuscn* w « m m <n ® « 



4lr>ing)1$tt. A * * b ° t: -y ? ft « CuSCNtf) 

^ttTCNAi-js^-r&^v^otfttcieiau. 

g f* a . (5< i tf soox: i li * ft. « ± r 1 Pt ra m ± 
+ z z t iz x n . Kfii^^sttKu^' 

P)DNA_f_±_Z 



CI 
CI I 
CI II 
LMH 



HHM 



HHH :» ^> ^ Jit DN A (> 29kb) % 

asONA ,y r - ^Hl3«p9— flt SI DM A (Boehr i n ge r ) • 



« *r «s ^ m m 4^ ona ( r 7 * 5 f > . 

«fll(--y^)3ra«DNA(r5^5 K ) . 

»«0NA<|SLtt{fcT 9 ^ 5 H >. 

05 # T M DNA(< 0 ,5kb) ; pnc 6 2 4 <0 H£l« H 
fll % 471bp. 404bp, 2 4 2 bp ( 2 7 v 7 * V V ) . 
190bp. 147b P% UObp. 67bp«7 7 / ^ ^ 

y b . 

:«f^^JltDNA(0.5— 29kb);7 T-i^ADNA 
CO 11 i o d IS 23kb. 9.4kb % 6.7kb. 4.4 

kb. 2.3kb. 2.0kbS tf0.56kbO 7 7 ^ ^ V 
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**->3^A:tK7>ltl»frA,<0 DNA/RHAtt g 8 

NAO iliilfc v*OT. T # o - * ^ 

#ttffa«t*ilfcT<OtttfW±*^flfiT*&. DNA* 

t h<oiDiHI*»^««T & $; £ ^ T c . ta 
M^«WOMA«rim«rfc:jf!fli., fc^-croha^B 

K2~*tiT DMA?: L (XfttflAl.AZ). DN A 25. 

RNA * t hOJH«l*»A>|a|B*t:M»-C & * £ * 

r^xs H«rf t4)«itillHli:jDt, ac^r 
To N3;kYt:i^v>TNA^*KLA:(|li4WA3). 
ft fft fc: H fit A4« . roh=i;UYtcJ:Othoifli 

RNA*HIV<b h ^ftfi^^-) >f 
*>fcttf«T*. * *: PCR&fc; J: *) * tiJ-C $ & £ 
* ?K L T V* * . 9||ft W A 51* „ b hOii^ODKA 



f*B3¥ 2-289596 (12) 

SLMLfiLAJ : t K <0 dHHI &> <7)0NAcOtt fi 
t h Ojfllto (500/i <>* IBtfcJAOtt SDNA[100/i * 
LMM(45>ti8), 20/2 I HHM<20/i 8 K 40// I CI/IK20 

Cfi-5SI0flS<?>DNAttiaj%ffl'< ^ r x h « 
(input Material) t L T ffl t tz . £ <0 IS 8 T 
£iC At t * £ & SC(Si lie. Co.rse<7) » f& ) 

O A £ 2.5-40/i IT£*ft $ . fA tfi & ~ It 4C IS 

Ifc L „ # St** <0 » JB DNAO* # (30ju *) £ 1% 

lt«t It, 4 > r v h DNAcO ¥ # ft £ m « 
3 h O — )U U — y(Un«8)0|SI — y^_btco — 
HU. 

SC<O*#10/i ft £ h t . -S0DNA. ft* « 
<23kb-tf>B0bp)# WIS^CT0 (CDDNAt tt ft «U* 



(CH)DNAt 39 (Z * « 5 *L . *^HHM7 7/ 

^ > h 23icb > o tarn it x *>'bz&y?rx>h 

»3fi L IB < . CIHCSO < DNAae Ittt 
H L ^ )3kb7- y J* $ H (pEBV-10)* 4 V 7 v h » 

B % Zt T4DNA y*-*tCttLTi*tf*3feqr* 

^> fa 

W«DNAa«l!5 «:50/4 t h <0 da » « 12fl U 

an £ . ruh3/PBtiS^v>rin^i2ffl<oia 

^ ft h DNA5: JH M U . 50 /i *<0 TET » ME 5: * fit 
L*: # S« L *: OMAto^ ^ WTO 3 SI 01 19 » 



T'dlOftltid', T4 DMAU ^f- * T *& H f 
i . Xliffiai^^ofe. DNAi* « «: 1 % T XT 

T4U -bf «ig|(37X:-C 1 B*ia . 30/x^^l69 

* + C 3 * <a O T4 y Xf ~ -tf ) <0 * U . 0NA7 7^ 

HI f> m Ml L DMA*< x^yjr^ujruf'-f 

(exonucleolyt ic)^|» CO |$ « $r ^ fl (J t' S 
fltRTvA $ H(pCHY-E: 3.3/ig; i .5/i <) * fto 

i^8flicojflim««<ott»u>en-rft. ecori . 

tSTOMRfllilf <i94L^O»i;k^C. 371C T 1 
B*fS!30/i£ORi5S« + -C>r V'^.x^-b LfJ. 
mt*mh3: t h CO JiL H> ^ ^> O DNAR t/ ssRHAO 
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b MAfffcidKMiii^^M. mm x it a 

«n«5«»ftcJ: oTli«lli}tl £ fc O T * * # 

m m Sr * a rma» tutufflu. r o h a ^ 

Y £ V> T NA* Ktt *> JSLUt U . RNAse A (40ns/ 
0.5U//i Itf) RMAsiofir *O50w lOTEt » II L A: . 

a»o«*u. RNAai/oHA)^« mr $ & z t * ^ 

LTV**. SOuicOiLfn&miZttLTImjLtza&fi 
©ft <D« IB 1*5*10*5 * h lOBUflMBoo.*. J. Ceo. 
Virol. 69. 1988.ll79)T 9 . 50m i<0 A HI *t 
LTlDife'ttilir^X $ H pCHV-E£ * O E.coli 
*■ JBfcHBlOKO 100m l-**S*fc<OiWfla*< P v h 



«B3¥ 2-289596 (13) 

g <fc M A4 : t h<Olto»*>*>ma*L *fc S<T)fe3g 
To h 3/PYfc3£-*^T#* A* 50/i t h <0 

fliHta© 2 a <&m f . h h naosm d * m « t 
fc. p A»a (Abhotiw^tmoniv p24«jc asc 

[9flft&t*£&(C£-?< >^ * (2700pt/.l)cO a I V 

«;wp24£ ****** (Abbotifli jtwfonivrs 

f* El I $Afc«^<)BlVttf*fcttLTU 

# fit t NA*) - gfl <43m *> * 37*C T 90 # RNAse* 
* * * U DMAs e<Boeh ringer ;LU DNAse/M f ) "C $5 *5 

7 « matte, rna* ism «<ote« « » c s§ m L * . 

£ *>RNAW*«jO-S!5m 1* % BIV«rH ? -f V 
-^ffttTtiJVK, 0.4U/m <<0 ANYSftfcJ? » * 

fcJI L . fc^T* dHTPst 80// t<0 

1.25 K««PCR««?a^J(jai.T , Rfc3**100 



M*KL*r. lU^Lta-DNA^ U * 9 - 4? * jfm t X . 
Jg«eWt&L^(l t>f ^/Wli 95<C T 1 f51 . 55 

rritfiSK 72t:t 2 # raa> ^ * * >. 20, 25, 

30 , 35-* 4 ;/UtRJCa^Hj*^10/i *<or 'J 3 

H25+T4 ? A- « £ ^ Xfl $ *t * 330 bp HIVTX7U 
V - U.pl i-er) 7 ? 7 * V h ifi f| 12 $ aft . HIV 

g fit ffi A5 : Ifcacoa^hOg-ygBlgSrfflV** 
DNAJB 8 

50jj t r><OIft.HlfcCtfl0flB& > , Ciat/CIIJBO 

cfr£<oj»* pa -tnfti^io/itcoiiiR 

P Ce.3pZ4 DNA b A ^ L ^ . : ^lOIB^r 7 A $ 

aiaurv h»Btit«)iitfc. ttfflu/^^ 

?ThDe-y^«!«^iflafc:o^T«illA5.l«:#R( 
<0 Z t . 



ttJUtfttc. #K« t> » S U DNAC0 25% Sr 0.8 

OHA«rRmCH-y/W±Hlttffa - K Lfc. 

DNAB JR 5» m J X * F1*SIK<«A5.lO*<oae 



AOQ ga» 







pCe»3p24:CII 


P Cea3p24 ;CI 




h n e -/ 7 ^« 






1 


GUSCN 


+ ♦ 


t 


2 


KI 3M 







3 


Kl 3H/6?ftlH 


_ 




4 


KI 3M/RJR8H 


♦ ♦ 


♦ 


5 


Nal 3M 






6 


Hal 3H/R&1N 


- 


- 


7 


Hal 3H/«*8M 


♦ ♦ 


♦ 


8 


NaSCN 3M 






9 


N.SCM 3M/#*1M 


t 


t 


10 


HtSCN 3M/S3R8H 




♦ 



L J: 3 C I0fl!<o« a*rifeK:B*«jaLft. 

- : 0 JR $ ft * V> . 

+ + : £M 3 ii * . 

«A5.1T«>*S*«i . 8H«* £ tt*£*>-£ft3N 
KI, 3N NiIXU3N NaS CN £ * * h o f y 9 X* % t 

ttttwru, ^wtt^m«(ci)&i/i«ftai« 

<Cll)pCe.3p24 DNA#*& * W £ mil 5 ft 6 C fc * 

(30*1)8:, l%r/fn-^y^i$J$«tkt6 
« SI *& fc: <M* ft # it « ft tf> . -< ^ 7 * b 
DNA^¥#<o«*rai*C3--y7W_hfc:o- K L ft . 

tt#*rtt-&W*<CI>DHAfe«»«tt<Cn)DNAfct 
h<0£fca»£$»*ft*(ci*Ji3ftft. ^A^^IslJR 
<5ft6DNA<7)itt. 10/i -C «i SCO ft IC it « L 
T V* ft . I*^<^6ktt«t4 J:3 

g |g a B2 : b K^^ IA>feftlLfc DNAil M BB 

& £ t 

»«DNA»!R^5r. 50 m ^ t hOAftftftUJS 



tc flo £ ft . raba/PBlctSotC/iMZIB^fl 
^ft A* 4, DNASr *« L ft . 50^ lOTEt i9tt ^4 t 

. m m t ft onao * # * m t <n 3 a ^ w m m * 
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«nS ¥2-289596 (1*) 
*ltn*. ClI^C*liC!fcit«LTh:«W* 
v\ J: a T *> £ • 

* ? a > B : b hf0^lt^fe(0 DNA/RNA<0 tt g 
NA*fc**L*v*tt5Kl0*<O#Jl*J***A,TV>*. 

Kaa^xAiiii (caaatuftdM-ioxiovBOc 
J: 9 i* £ S ft * . ^to^y^^f (J4««t». w 
70u/iO^*o*tt««t(i«)c c: ft *> <on jb # 
swajntv^. t* -> x . £ an* maw « iz t -> 

* . 

»ltWBl; b ^ODHAOIttt 
t KOi«(500Ml)tr, W*DNAC100 
ii l<OLHM(45/i g) . 90u t<r>Cl/l\(40u w))t 
L , 68m **> K n lOffl * T a N a iV B \Z H it h 10 
IS <0 DNAtt tfjffl-fyrv httfiHt«fflU^. 

: EcoRI .B±.Bl . yj II < C ft h \t * ft f/lfi Jfi . * 

T4 DMAU /r- * * . 

X«i » SI U ^ A* o ft . DHAK« * 1 % r XT o - X 

fcJ:»>n«fl:Lft. 

T4"J Xf--tf«ia<37X:*C 1 ^I5J % 30^^KiC3 
ft*K3*fcOT4«J#-*)<OtSJIUi. 0MA7 7/ 

A» h JH « L ft dna# x *y;n*!lf 4 ^ * 
»«T 9 X $ H (pCHV-E ; 3.3^g; 1.5/1 tf)S: Jo 

ift8«<oifii«itt«ots*u^n.'e'K. Eco r i . 

Bii H I , |ii Iiy>f i/x^ M:«lt. I£T<0<W(K 

^ T <r> « H»3RU9|lttO»3Rt^C, 37X: T 1 
P^(HJ30/ilORiB»«4 s T'-f X.^ ^. ^ - hU, 



SLM 

LTttfflU. # 8 £ H X 6 A# 4fl & (HBC) 

50/i ltf>ttf*A» * DMAS: US t , 75 * f <0 TEX* » K 
t * • #* L DNA<0 H — * 1 X7/fn 
-X Y )UtzWL1*nm U . (2* l)*PCRJfl 

3/i *<0 LHH-DNA(6*i »)£50*if*>#K|E|fc:ijn;trt: 

■T tf> « £ 25 /i l*> ffi « (elu.te) (75 /i I) * y ,V 

fc£T4 DMAU # - M T »9 t <37t: V 1 ■* 151 „ 30 



B?]¥2-289506 (15*) 

KG*** WBCxlOVI HBO10VI 

1 4.9 6 8.3 

2 5.i 7 8.5 

3 5.9 8 9.2 

4 8.7 9 10.3 

5 7.7 10 10.5 



T *> h Z. I % tZ*>\Z . *tfe«B3lZ(fc T lOfffl 
*> A * * AS Kf* L tz I* t<n DMA* . e - 

PCRli 32-* 4 ? * a* * 0 . # * 4 ? * « 9**C T 

t -r * ut*aci&c*Mt *: . 120 bporvruv- 



gttfMBS: fc K <0 Hi g *> O PNAft If ssRNA?) H 
DNA&tf RMA* Pf«t(*^tt h £ » 

S ^ V> t A 1 U % RNAsin(0.5U/Ail)&£ > tr75/i I 
COTETNAi 8JB U . }8ffi»<0-»25/i *fc +tt 

lxr^o-xy^MWLt, « 5* w » it 

* . ttJftii. DNA&tf RNA#l*aJT * * Z t Z ft L 
X v> & . 

^PMARt/asRNAOigt* gJB 

Ift 09 B3# gB)«:roh3;VYl:I^^rJ59L, 
0.5U/ii*ORNAain**O40/i<<0TE-CNA£iSKL 

fc . t8m«<o-*3o^i«:^tti%rxro-^y 

DNA&tfRMA#|*a5-C£ t Sr^LTV^fi . 



*lfcEIB7: t b <nni&1>> C <ODNARtX»sRNA^ Fl 
HHttRNAaB 5: t h <0 Hi ?tt « W fri ^10 i tz . « ?L 

RN Aae A ( 40ng / jut IC0l»«ffl««»)O^#t3ETXU 
ff^TiC*3V>T, 50m« TE ♦ 0.5 U/ii £ RHAsin 

r » « u ^ . 50 m Koiiifffaisit^'UTSxio'^ -/ 

b 10B« K (Boo.^c , J. Gen. Virol. 69.1988.1 179) 
«r*^»«!«iattT^Bi., 50/i^AfftlCttL 
T r ? X S H pCMV-E^ * O E .col l w B& tt HB10KO 
lOO/il-Wfc^miiOiaiia^U-y h$:«08k Lt iD 

Htfttt %<08sRHA(l8Sa^28S»J ^ V - 
A RNA) i» Nl 0B^aaRNA(18SS. 23S U ^ V — i» RN A ) 

IfeU, A D H A 2St X/ 7 9 A S K <»!B I >DNA 
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iz ? is a yt: b h^A^O DNA/RMACT S3 

t h *> « V « NAtf , Wilf ;^ifcli«lB 
**raW&**>*flE4>£?ft)ELf#*. ft U a a , 

V-f^n^AftOfJSDNAfclSKifiailL. 
« ^ T 7* o h3/UBCffc->TDMA*m»L*:<9Sft 
WCU. t h Jfc h DMA t RNAfc * ft 0* C fit » L ft 

6 : ,t t ^ y> t: , «ft L^0ffl(/hr7x s 

ffltLTS'iJ CuSCNfcl? itKI, N.I a 

tXN.SCNc^ J: } hoe? ? 8i » * ffl v> 

ttt K«//»^OHAtfilHL»^Ct£-*-r. 
jgS&MCl: fc h JKfr PDNAttg 

3/il*>lNH DNA(6*ig)£. ff £ H » ft L fc 10<O . 



ftB3¥2-289536 (itt 
3*4*1. 3S5#. 3B6*atX.g*7*ttiB»!8*Cfc 0 , K 

« » 1 # , »2f , 3*3^aixm8^iiffi*« c^s 

DNA£ 7* n h 3 /W Bfc ft o T fll tt L , 75/iloTE« 

85«rwiitfc. #jsaj«ioi/3H%r/fD-^ 

y^^afflL^:. mo0»25/i I £ 1.8UOT4 DMA 
!J # — 4£ T <K 16 ft 30m I ft r 371C T I (51 ) ft& 

^iio±iey/Kcfl/nt^. 7 - » - ^ - 

^ (i LHW DMAatXHMW DMA £ * ft * ft. * *T f & . V 
- - U - V * <0 LMH DNA<0 Jt <2/j g)li „ «| itt 3& 
*100%TKJ* $ ft & K * ft 

^« t&AUi . r o h a ;PBT t h ft * h DMA 5: * 
*MC«SIL1§. »4>ft*DNAttT4 DMA 'J # - -fef 

^ SC f> m 10^ A> & J* A| U it LMM DNAIi qf| £ *C 

5 «r)«40DMAli«KlE»4it:^ nr-^j^I»t 



^ W li W K IH: T li ^ < „ f /DNAS 

DMA(i . ft IZ asRMA* V L « fcC * 1 0 *> £ * & 

COSfcttTU. Sit V*fc O k ft U 10<O 

E & «r ". 2.4kb<0/7^ S K (pCMV-E> £ « 
* 41 fiff i: 8 L *: . S^ftA^HA* ra M/M 

*l R N A s i a £ Jfl V* T i9 PL L tz . »m«!^l/3fci% 

8(IOfflJ#25/x 15: . pCMV-EJ- & ft ft ^ SCO ^ 

fil*EcoR f t«iaUc (SCft30/i liCii V*T 37X: 
•ClI^P). i <0 3 li 40ag/jic I RMAae A<0#?£T 

/ - a rna . & ix ^ ^ ^ t m t tz m % <c i ) a 



tXfffajBJBCCBXOT^* 5 HDNA^^-T. 

£ tt W C3 : flft^^^KPtr-y Mfaq$:fflV^DNA 

t h K (50/4 i) «r . ;a 

« . »0l<lF»is)«a5iaL6»aiXl*i8O pCe»3p24 
DMA t <S ^ L . t» ^» it S 93 SI * £ 91 . T D h 
3iHt|:J: ODNA«-W»'f&'<< 500ju l<^^5f h 
OtT-y ^«5Sr<*C3.t^^)ai/40xel^Si0 2 (ca 
GiXitnLti. mfr h m« L *DNA*>ft . r//a 

-^y/H8^a»«:ffl^r)»«f u:. dma0 «ft 

HC3.l^ 1 fc y> 6 . 
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ftC3.1 

ttfl*^ ttffltf* hne 7 ? pCe.3p24 CO P Cea3p24 C 1 



tttt <OE]lg CO EUR 

1 CuSCN/SiO, + + 

2 KI 3H/SiO, + + 

3 N.l 3M/SiO> + + 

4 NaSCN 3M/SiO, + + 



0IC3.1I* . CI SatXCD 17 5^ 5 KONACODNA 
g fife ffl PI : fchJttga»frOP*».f;UA daRHAffi 
U * ■> >f X (Reov i rdie) ?4 (O O <\ )V X 1* , - 

ai«RMA*^ h y j j* * *r-r * . ,r<o*4ic«-r 

o * •> 4 A to y / a i* lie OdaRNA* ^ * 
>" b C> l£ 0 (Hishioo in J. Clio. Microbiol. 



fiRl ¥2-289506 (17) 

LL 1985. 425#H)« £ ft £ <0 daRNA-b 7 > v h 
(* r o h 3 ;U Bfc: J: oT»flR±m^^*tt^f!gT' 
A*. TJ&Kfl £ 12000 x f-C2*>|&|j8<C*ft-tt L r 

t# ^ jl hi 100/4 i*fflnT4t«*fi*r->fc, 

0*04/t,j*fc!SS*L*:.r fc A* (He I leoieO 9 
>f * X 5 f- v ? X Kgft ft tXKal tested Palli- 

Modero^o^yUxailSttlHfcffi&fc:.* 

18 5 ft 6 A *> » * & £ ft « R U tz K fl * m 

tiftttA . dsRNA* ttJilt^ t^WqflLfc. 

OlffirD h3/v-Bi^{*Yo^y>tfo>f h^u 

AdaRNAtfJlMi J: 0 ft vO ** ft fc tttz . 

a. 

ttma«^^-Mffl[DMAti|ltt-C|k S £ i: Stth 
l)(Offl»7 r-y'H13 DNA 
<Boehriaeertttf)H13ap9 DNA ) £ 50 m I <0 t K ti&rft , 



fcttroha^ri:jioTlllitfc. n r ft <o l* 

lUff«t4@f ofitro/:. 0NA£ 50/x l<OTE« & 

fa«ti«c»«L. 25m i * \% r a o - x y jvx<»k 

T\Vk8)(zmtttz . V - £ - V- - y l* 500ag<OH13 
saONA* ^fto, 

HifllUli«*»6rDh3;Hfl:J:ot, * *5 
8M* J: OiSv^rnha/WBtJtoTtatult* 

r>fSI±<offl«iiUJ3r^^fc:siO a *'^^soT' 

S^yt:. 5«^>»^r 5 TtJflS y SIR fiCJaosaen 
Biochiaica, Loiivain. Be I g i m£0 Ce 1 i Loi F H 1 4 „ 
Celato- FH50. Celatoa FW80 % Celite ( AK > S. If 
Cclilc 521 ]# 10 8 «: 50a I 0 20^5 f7 & IX 500/4 I 



u - :fT20#ra 121X: (C Jp u ^ . ^tfeWFiat/ 

b a )V Viz X h NAM liUzm ^fz . 
^ttffjfl: b h A«» A>OHAJH«l 

bhlfllTaSr. 7* 7 X $ 1« pCMV-E£ CR W ^ tt_ 
coJJl UBIOllffl m t f&G L . -ttl?ifi L fc&ftft 

loo/i icowes^ u -/ h «r50/i as ja l ^ . 

50iilWf4«r. r n h n ;Hf(c J: 4 MAIiIi tU <o 

y ? v b toft t Itffl^^:. 40 m \<osciz® jl 
x. 40u\<D±fcy4m±*&mm*:m^*:. na* 

75/i IOTE«« * K % RHAsePR W © $» Jfl ^ V lz 
»8L. 20^ I (O m ffi «: itt « y ;U U f+ Jj. L ^ . 
»0<020/ilO«m^5r. 90<O B_iJi » f 5: ff o 
RNAae A(40ag//i l)TRJ5ft25/i I (C ^ X 37X1 X' 

miaftaLT^^y^ ic ft 4 l . 

ONAIfi^^tt «: ^r-T i ^ t W WW L fz • daDNA(i£ 
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# I # =? ) t 3sRHA(23S& C/16S r R NA ) <0 Pi 
IS & L tz . 7 9 X 5 F DHAIi „ Ba. H I t J: 

. 

^ fife F 2 : ^ ^ 2+ B ft fa ft> <PNAtt« 

llllllJOfeA<0^ XT -r MH«t l-CW^. ± *: 40 
/x l*>SC*» i 1*40* KOCeNte 52 1 ffi jB ft £ HA * 

ft tf * * i tz *« . Z tt li. . i: i. <3# £ 18 * 

*)t}n*i**v$nfcLfttt<*~>tzfrt>T*>?>. 
fi&tf. Celite 5215- Jfl V* I* iti tt ffl ffl < IS ?T T 



»fifl¥ 2-289506 (18) 

f£ # SC& =? <n ft f5 J: »> * & *> o tz fz V> T *> h 5 . 
NA£ 70/i \<OJtm «fff r ♦ RNAa in* f$ V> T £ ?& fit 

a: m <n - » uon \% r # o - * y >v *c 
<n « a tic © t= ra tt . 

-7 - * - U - >- li 1/* g<0HNH DMA££#T*. 
<* J: ? * » IB (c W * 8 Jfc S: f 9 *: . 

1 : Campylobacter pylori 
2: Yersinia cnlerolylici type 3 
3: Neisseria meningitidis 
4 : Ne isacria gonorrhoeae 
5: Haemophilus influenzae type b 
6 ; Ke I bs i e I I a pneuaon i ae 
7 : Sa 1 ion e t la typliiauriuw 
8 : Pseudoaon a s aeruginosa 
9: Escherichia co I i Kl-083 
:<0^i£t. BHW«fflDMAZlt/rRNA$r 1* UJ h Z 
t ifi V S tz m 

± 9 *s * >G: Escherichia coli JH 101 O DNA/RNA 



*r v h h . m mm m # iz n % w v * ju <r> s # =? 

St DMA (IIMH DNAJS tf 'J # V - ARNA** # fl- h • 

gift MCI: NAtt^ttGUffl fcLTtt*fr**hpe 

-SklSiS L 49 afcfMfcJHlOl 50 i 4> na ^ . 
900/1 l<0 Xr ^ h o e y ? 40/i IcOSiO,*) 

»J V - A RNAU6S& 23S)# , x f- A r o 
5 K t ft ft L ^ y ;KO0Vfflflt fc: J: oT*«NA$r« 

8! ^ t ft ^ ^ . ?Sa3M*A^25% <40/i I g& # ) £ T ^ 



rRNA^^jCQffl^^ 
SCfJ*^ ^m^^ho^y^ HUM DNA®!Rtf) rRNAIaHK^o 



3H Kl 
3N Nal 
3H NaSCN 



>J 
1 
1 



mmto&frk<onmHWU<7)tz#><r>u&b lt, e. coii 

rRNA"7 — Xr — (Boehr inter) $rJ!|V^^! . 



ONAJ0LB. 
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/ffl«*ff«rv\»6£fc*iFTrfc*>fc: % fair Kc 7 
v X X K £rflS'2t£t&flE(Tri8 I 0 » H — E OT A UH, p II 

8 . o) tc & An L , -e<ottr o h a /nutt -> x mat 
* *) 15 * r y r 73. V9li HS U t: (TET 
^ ffi tt £ If * * o ) . & & L tz Hh £ if -> tz 
is V * t v ? Atk* Z PCRfcJCE A 
Lfc. iUtt L DNAUPCRa= fc: Jo r fciii Lft * . 
HlftWHlU. * * h o e * ? ftff k t X <OCoSCN 
k^^S1^S!ffi$rfflV>. />> o PCRjfc r ft S3 £ fir * 

%figfftni: Cu$CN&l/SU<7)faffl ffl v» & DNAtt B 

50/il<OTris 10aM/EDT A 1 »M ( p R8 . 0 ) ft 1 lZ tf *? 
h 0.5.M ffOpC«n3p24 2r , 80/i \ff> is 'J £ 25 39 j$ & 
fett80/il<O5f - ttfl&ix* a * 

#n«U&tf 900^ Offllff ttLe* L* . 

c s » l * ♦ r ? a $ v - is o * &m foe* 20 



»KI ¥2-289506 (19) 

m i a » s- . ui¥wnm79^-?-( i> «tfiAcxtr 

i£ " # 5K! )<0 # ft T PCR3I £ «l * tc HI V* . 
iOfSifiUJPCR I ji l*> I0»N dNTPt . 2m 

ft cOTjul ONA.-K V * 5 - * b . ft iftft £ 50/i I fc 
£ 26 flD L T tt E £ BS #r 3 (95 

•critt, 371c ritt. 9£ *c 721c r 3tt $■ iffl m t 
* ). 

L * ^ J: 3 * ^ V -/ Mi =^ o ^ . 

UI<OfcftiSL2£ 300*£ 1<0 70% etOdfctfc^LX: 
~ O ^ ft ffl f5I K 9 x ? 7 * £ W V K # 
& V* *5 5 ft . 5 t 7 ;^f4f llf OfeCJ: 

70% ElOHT2@ifc*L. & * tt "T & . !5 M tt 
<i Eppeodorf f « rtt+ifc^Ui h £ J0 A U • 



ML 

IfrDHAcO. PCR iWlg»^y^«rrfc:J:&l»lii 



ttti&OlUV p24 DNA 
(LNH DNAXOfctHK/U 



1 a^ujown) 

2 12 MAAM-C2 

3 12 MAAM-C3 

4 12 HAAH-C4 

5 12 MAAH-C6 

6 12 MAAN-C8 

7 12 MAAN-C10 

8 12 HAAN-C18 

9 VQ 69 

10 VQ 58B 

11 ACY 1515 (81*11) 

12 ACF 27C 

13 ACN3red (®*1£) 



+ + 
+ 
-r 
+ 



+ + 
+ + 
+ + 
+ 
+ 



JIM: 

75>f 7-77^V h£l£T<OlICTTlBllRt^. 7z>7*s> 
b<7)lMX*, ^tiOy^±^HfiLA:"7-^-0x 174 RF 

DNA (Uel digest (Ptiar.*cia)hlt«L^- 

+ + : Sfflk LXmis*)fit:m^t:i%<&(Mm)b&tU'<t\s<r) 

\\\mmm$Qb S >y : 5i's<>h&Ttfv-->\Y)\,±tztiiiu 
office cifc^a-r. 



* ? ? y 1: NA^ ^ 7 f ^ - ft l/ CuSCN£ ffl 

7 o h n /p Y * % J: h J£ Ift <0 tt X' U . S i 0 3 tfO 
g^Ot NAfc ^7n^-("|5|Fia^^i£" ^ 

m > ffl vm* & . 

0£*S ?II (Tris 10.H-EDTA UH. pB8.0)r1>T 

II ffl 75t DNA<7) ftJfcfl'Sw^frVW/. J^^CJ; ot 
^ & & C <0 PH Ifl /5 ti , DHA £ IS £ $ 7 < 

^-*»A>DNA$:3lPtt-r6«i?0k:K7 4 $V 9 - £ 
PCRK JCa^ft^CISAf SCktlotlllKJt' 
^ & . 9E IS 04 1 1 li . MAJS 7 < i\s 9 - VlV * * V 
Dt7^«l»t It^CiSCN^ffl^, PCRi£ T 

gLtLBLJJj DNAt^ ^ 7 i ;u ^ - £ m v% , o pcrm 

KtZ £ & * ft* ? PNAiit tt/CTfg 

Tris 10.H/EDTA 1 -M ( p R 8 . 0 ) 50 u I CO « ^ ^ 
P Ce»3p24 DHA(«Jtl^g. O.OUa^O.OOS^g) 
£, ^it-lc.x 1c«O3I03ODHA^^ 7 ^ ^ ^ -SI/ 
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9oom iocuscN(>»iaur«7ff L6)k:asj5n Lti . 

(7 o h 3 Y«*fc J; * >ift ?> (38 4> *> « * x r 

* *)atX58\:T^02«ott . dna* ts £ $ it tz y < 

IV 9 - * Ktt PCRfl££- «j «h 9 A L . B!V«»« 
T54-?-<0fffcTfc:. PCR^ ^7-tm«8: 

RJCffl£«Mi*fc:, 5 m itf>iOte«iaPCR« « iff 
i: , 1m IO 10-H dNTPfc % Z&Q.e>l±± DMA* !| * 

?-*rt. aw a £ 50^ i fc -r * m*>* t * 
t i. « r . Jfl«p%je*B& 

IK 0 # tt (Sltfc 01 HI* 81 ) . 2%TXfD-A/yH 
t W <Tr L . 



?#G3¥ 2-28951)6 (20) 







DNAfi 


DNAO* 


1 


Hybond N 


1.0 m g 


-»- 


2 


ilybond N 


0.01 M8 


0 


3 


flybond N 


O.OOSmi 


0 


4 




1.0 MB 


+ 


5 




0.01 MS 


0 


6 




0.005m s 


0 


7 


PVDF-ftiMtpore 


1.0 M8 


+ + 


8 


PVDF-.illiporc 


0.01 Mff 




9 


PVDF«illipore 


0.005ms 


+■ 



AW: 

te^fcaiiCifc^fc. ^JSL*:290bp invrxr?^?- 

75*\XVb*rllMILfc. 7^^yh^mfiR0x HacQ tit 

+ : 290bp7?^> Vhfcfciii 
0: 290b P 7 7^> Vhttffi^r 

JtttfcLT: PCRi««ffl^«?k:aSauU/c7ngCO««pCe«3p24 DNA 



^-y-zs h ^ h -7 ~ h - 183 

> • oi^^^^ 7 h • 823 
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